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(54) PEPTIDE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a peptide compound having affinity for thrombopoietin 
receptor and useful as an active ingredient for medicines for preventing and treating diseases 
caused by abnormality of hematopoietic process due to megakaryocyte, e.g. diseases 
accompanied by thrombocytopenia. 

SOLUTION: This peptide is specified by the amino acid sequence H-Leu- GlnGly-Cys-Thr- 
Leu-Arg Ala-Trp-Arg Ala-Gly-Met-Cys-OH and has affinity for a peptide having a cyclic 
structure in which two cysteine residues contained in the amino acid sequence are bonded by 
disulfide and for a thrombopoietin receptor. 
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(54) C5!K©€^] 







(57) [Bfa] 

[ ] : H-Leu-Gl n-Gl y-Cys-Thr 

-Leu-Arg-Al a-Tn>-Arci-A1 a-Gl y-Met-Cys-OH ttC<£ *) £?aE 

Ho 

r*5D. E««K:cfc*JiilLiW©*l«^i8HT«SE», 



(2) 



[t#*« 1 ] T 5 y^ie^'J : H-leu-Gln-Gly-Cys-Thr 
-Leu-Arq-Al a-Trp-Arg-Al a-Gl y-Met-Cys-OH 5C<£ <0 #S 

zti&^y* F. 

[8»#S 2 ] ft&m. 1 KlBtS© T 5 > $ 
ft£2fl©^*^>8IS*^* Jl ' 7 KJS^OfcWtt 

[lt*H4] IWoai 1 «cl3«©T 5 ^BIKW«:*»t»"C io 
1 gl/ < » 2 tt±©7 5 y ^liK «t #PA. S 

f>*/^b< «0c3teWHEL"C*»»). >a»J?jJ*x 

^ F (C^Jtli f" -i 6 jS«ft £ 2 <!©:>X 

^-f -f F*§^b/c3itfflljl©^7> 

F. 

[«*^5] if#^i^i,>L/4©c»-rn*>i^ciat8 

[W35JI6] BU^SlttOO 5 ©t>fti*l ^CfBtS 20 
©^7"?- K^a-FtS^'JXi't't? F. 
[S»#97] Dm T*-5>f&3}8B6iCietS©tf , J 5!^ 

$&«:>}<ii i 5 ©t,>-rft*» i iiiciatg©^^? f 

[It^S 10] f»3j53H 1 &t> L 5 <D^-?tlfr 1 ««Cse 30 

1 1 ] mmf&ft-c&z^??- F<t<t «>'tcat 



[IS«a 1 2 ] ES»«cJ:SJfiJfilJtS©«*«CiBH^r 

ta*g©E*. 

[ff#Jf 1 3 ] K&AbPJk/NRN&>£# 5 3 

ft3j?Sl2Kiatg©E^= 

[*69i©fl&lfflfc8tt9!] 40 
[0 00 1] 

[fS9J©JST-S8cffi#Ir] 2^W«E5H©*«ifiS»i 
[0 00 2] 

[fiE3fc©&a&] Jfo/J^W:. £#©lt]fiL. JfiL^J^fiStcfclrV 
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^p — z.>tf£tltc (deSauvage et al., Nature, Vol. 
369, pp. 533-538). h P>^'»i<X^>«332 <B©T 5 
y^^6^c€>4< V^^"^ FlM r#^>"C*D. c-mpl 

Ff^^>^'^K(MPL: hP>^"rKx5 1 >Hz7' 
£-) ©'J#> Ft MPL {CfS-^-TSCifC 

j: o t gsstgr reifflia* 5 h mM»mm^<omm t m tf& 

Ws^m^r^tthiC, jfll/J^S^ifttJ^-SS (Kaus 
hansky et al . , Nature, Vol. 369,568-571) „ 
[0 00 3 ] 

[ %93*sj»& l <t *> t r 5 sna ] asifctc j; s jgjfcag 

|S]«©£a{lFffl£W^&ffi^S©<bl=^©««#** 
"C*»J. ^otaftS^>Si'©l!l^ffl©i&t^t^BJ«. E 

^{cj;-si&fli3iae©^s«:eH-r-5s^.m, 

> (EP0, 165T5V^) %*:7*>l>t0tcl4T 5^1*6 
frSSgt^^ F©3>-fe>-9-^lH^J*5fR^$n/c*5 > 

h O^iPif >KOl»t.HiOfRt»6^ (Science, 

273, 458-463, 1996). 

[ 0 0 0 4 ] Se-oT. ^qS©fKB». I-P>^xf 

sciici,^ *f6w©jM©ii«B, ±ta©«fm 
mc mm » *ffi^-r & c t ^jmiojiwc & % . 

[0 00 5 ] 

*»%T-' , <<«aE»*L.fc*S». 77-^7>}fA'<7' 
i^DNA tc «fc 'J sf^^"? F*Sf^3ftS C i . 

^ii-r-s>iiia©tf?i ; &$'iaic-r-5c:<i:^mc^cL//c 0 * 
^ c ft 6 ©torn fcst c o r $ ft €> ©t? s „ 

[0 00 6 ] -r&ft%:*#§93«:- T 5 y®lH?'J : H-Leu 
-Gl n-Gly-Cys-Thr-Leu-Arc)-Al a-Trp-Arq-Al a-Cly-Met-C 
ys-OH iCXV&MZtlZ^?- F. Xi*f£T 3 y^I2?'J 

4'{c$Sft-l>2[l©~>x^-<'>»S^i>x;U7 a h'Ma 
0A:«WC«ai©^^F*a«-r*fe©-C*4. */c. 
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• [0 00 7 ] *^oa90S8«^<fchtf , ±E<D»^^ 

<D&"<zf* F&3- K-rs#y F, S?$L< 

BDNA » SO'KDIM^ SStffflfti^^f-^aftSft 

F*««J«»i LTSt*E§3& HP* U < BlEO^^ 

itt^So ±K<DE*B. E«E»«:j:SJftjllljftSoa 

gE!gjo»JS©fc«><D±fBS^^^ FOffiffl ; 3K«c> it 20 
[0 00 8 ] 

[^B^CDHSgOff^] **IH©^^ FB, H-Leu-Gl n- 
Gl y-Cys-Th r-Leu-Arq-Al a-Trp-Arq-Al a-Gl y-Met-Cys-OH 

T5^»»a«a*o3X^iBr*3»ur**) . ± 30 

^^HJCDilB^^^ 1 F«2ffl<D^Xf >3SK ; &Wb , r 
fcO. Ch6^^^7 * F^"rSCiiCckOJSt^« 

•^^^ F^ffi©ks?^ ; S:IE^"r4/c»tC«±fBOai 
flKgco^^?- Fi**«?8©W{CjSF*Ll^llR« , C*S. 40 

[0009] JhfBT ^ ^^iB^J(i) r^tsns*^ 

lXB2tt±©T5^B^fcJ:*«ft, »A, ROV 
XB^#?WE0T*5»K ^SWKlhP>^x 

60 gftRC^VXBJfASft* 1 XB2«±<DT s ^s? 
<DaSB#&c|E^3ft&l>#, yKt*4Ci* 
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A* RV/XteXik&W&TZ'*??- Frt** IIW^c h 
B, »««cB»Shfc*^aor^Mf*«e»«:li 

[0010] ftftfljCCB* F<D FD>*' 

#x^>H2^$-iH«14CCOli-C«, BaF/mpl fflU&tf 

ha>*^X^>U-fe"7*^-(IsabGlle Viqon£, Proc. 
Natl. Acad. USA, Vol. 89, pp. 5640-5644) CDT^T 

<Dr^.y »j»£(i-63 5) t3-F-r*ae**5RJ6«:» 

fflSS, 09*. tf. de Sauvaqe^CD^ffi (de Sauvaqe6, Na 
ture, 369, 533, 1994) CD BaF/mpl jffllSfcfPSi U 

-«:»-riiBSitt«:oii'c b. *©saiBWK:iRje 
FiHSWccimstt^^fiittR^a^ffl^w-rs 

[001 1 ] ^mM<D^y'^ F(CB. ±IB<D^^^ F 

ns^dr-ccawtttwrs-^^Ffctt^snSo #J 

*tf. ±E©T5^Mi^(ICcj:0«Hesn*-^^FO 
N5KJBRiy/X«C5iai«CB 1 fflXB2ffl«±©T S -/ 
IW^UWtfeJ;< i #*0<B, 2««±<Dff« 

snares l-t^ smfrt>miR2tiz>c£&iff-£L 

l<\ — W**fcfn«. ±IBCD^^^ F<DN*«CC 1-10 
fSfIS, »*U<» 5-7 4$CC^^L< «6<H<DL- 

[0012] *^0±fB-^^^ FttiSttJI3J^*oT 

iSot, ^BjJBrttcteOT^^^ Fti^W'&CCtt, ± 
IBCDJ: 5 %tS<DffJSgor>^^^ F*^TSSB*^»^3 
ti^^t*S 0 Sfc, ±IB<D^^^FCCffiS<D«ffl 

[0013] ^mWO^y'? FB, F-&J«Cca» 

*©^Sfe«fcC«i^Si£©»l^#J<!:0rB, 

*H r jr>^'d7HX^-3S«i<tjSfflJ (1992^, 

iiM&&&%.) ; #>y>^*-63ll r-^^jf-f F • ^> 

>-fe->XJ (1976 ^ f John Wiley & Sons, N.Y.) ; 
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- h6» ry y * F • y*-X-<~<yzj F • 
!/>-feyX J (1969 ^, W.H. Freeman and Co., San Fr 
ancisa>)9CCE«Sftfc*>©*ffl^^C:i#-C*i. @ 

[0014] J/c, *^<Z>^^> FB, MWOMia^ 

F • £ C t fc J: QH£ nJttt?* 
[0015] HT, K**«*W*j*«c 

f F7>f^7'J -oat«RMH«*a«w«:i»3e § ft 

■J*, 3tf3KD#ffi , Vol.11, No. 13, p 

p.l759-1764)t?f^»Ufc«>04ffll^fttf<fc(r^. TfjJRO 
7 7 - ^7 > ? A^ 1 /? F 7 >f^7 'J Thep 
SKAN Phaqemid Display System (M3LECULAR BIOLOGISCH 20 
e TECHNOLoaEttS?) ■ fc£*IIALTffll>T*> «fcl>. 

tt4WT57r-^^ G. P. 

Smith 6 (G. P. Smith 6s Methods in Enzymol 
oqy,Volume 217, pp. 2 28-257)^ cfc l> a "TScfc 

t h • hD>^i^>U-fe7'^- (h-MPL: Isabel 
le Viqon6> Proc. Natl, Acad. USA, Vol. 89, pp.564 
0-5644) (DT^ (1-491) F"T 

«3S3-&Tf#6ftS hD>#*i?->Hr^*-0«MB 
ttF^^^t^^'^H*^^*^*- 5 ^ 1 * ' 30 

[0 0 17] £i)ftMlC®>W?Z±, ST, t F • ho 

y £ - CcUfBttfcf^H^ i ©IS^fC |»# L T * 4 # 
iL6ft*IBI!^««*>^^»*8t»t-*. *©BL 

i/XrAtltt FlqG ©FdR«ttiT*W*Ct*ST? 
#2>o O^&C, Fa>^Xf>U*i2 7^-0 cDNA BS 40 

H5tf#T& 0 COK, PCR (Polymerase Chain Reaction) 

[0 0 18]«H hP>*:^>H2^-«t 

6ftTl>5CD"C (Nassis Methia 6, Blood, Vol.82, N 
o. 5, pp. 1395-1401, 1993) , hP>^if >l/t^ 
£ - ©1-491 SrBOT 5 y KI2?U CC* ^ s fc "fe > * ^ 9 
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i/rf***!^ F£*ftRU Cft6©^9-f-7-*ffl 

-©<BI8^««*3- FTSDNA *«MW-5C£#r8 
«fc, 01* Wt HqG Fda««r«SPf *»^tCB % . 

C*lSS<DK*»*s— S1T4J:5«:, fc h igc FcMi$T s 
y^^rn- FT &dna cD7>f -fe>XDm £mpl Mffift 

§CT 5 cfc 5 KitlS 0 fc ^ v - £JB V >ft « cfc ^ o 
[0019] CCDfi^CUT©6ft/cFu>#7j<x^>U 

W«BWC*5l»T I" MPL-IqG J 4 BSIE"T 4) * 
3- F*TSDNA ^*#-*K:*©DN* (ft 

Ct3W-C*S4©-C*ft««F«:BUeSftttc^ 

[0020] M7'n^^-£im >s 
y>^>f ;u^(sv40)fi*^n^:-^-, iM F^#nO 
^X(cmv) S*^a-=&-#-% T^^^-f^xaSB^ 

Ftt, s^40fflHH*6^[COri) Xtt^y*^-^^^ 
^Ori fcCWtltt^C^ffiUk coi^a^ 
FiLtt^ WIx.^, pcDNAI/Amp (Invi troqentt 
K) , pCDM8 (Invitroqen tt^) % pCR3 (Invitroqentt 

[0 02 1] ifBCDMfftx.^^ 3?-. 0 < «ffi»* 

s-7 , t H&jeBS*»WS293 fe4'CC#AU, Kdna (Br 

itoae^f jswra>s $>^^». o < «±ib<dmp 

L-IqG £ig*W, »*K«S*±?t4>CC^S'l** 

ci3Woj*Br*4o c<D<t5ccbrf# e>ftfc«««3*o . 
/c*7A^D7 f ?7 7.-f -sct*ffli»r»Bi • fiasr 

SCi^pJ^-CabSo MPL-IqG OtB^CCB, Protein G 
*/cttProteinA ^iSl/cfif*. 0!lx.tfHiTrap Protei 
nG (VT^isTttM) ^^W^7A^D7F 

>/**S£v-f $ ^ ^-^ffiO 1 ? x;l/rtCcH^Tft 
[0 0 2 2] @^L/cMPL~IqG 3S£m^K^>A^ 
m^\t G. P. Smith^CD^a (G. P. Smith Me 



« 

^) (5) 

7' 

thods in Enzymology, Vol.217, pp. 228-257) JCjC-^T 
l> - £ V -f ? D £ £ -^tg"? * MCMM L fcMPL-IgG 

ras l tcmpl-icic u 7 t - y ?ri§m-r s c <t 
c©77-^*T7i<# 'J-ctffabfcfg, AB§ 

" * BiC!^ JtSCiKio "CMPL-IgG KflMiC^t 

[0023] coimm^MMZife&tgmistcmmi.ffifr io 

L-IgG T-y*?iSS|-r€.Ct5&5-c^ 

So 

[0024] ±ie^ft'r-f#e»nfc'7 : - h ^ j >?-l. 

MPL-IgG Z>^mt<D$>2>7 r --isz&gitmm: 

f^Ci^S. ^^.ti. 7" F-?1M # U >-7"U- h 
±<DAii30--4MeSL. -?-©tg*?££iI<l> 20 

u *©±«£#yx^u>^y ^-^cfcJ&fctt^-sc 

- > #09 X. MPL-IgG icM-^-T -5 #>5#>« . C © 7 7 - 

t&X'%%>. 0d;Ui, HRP/Anti -M13 conjugate (7?* 
-7'>TttM) £fBl^T\ ^jf&ffjfCMPL-IgG fdSfHtt^fS 

[0025] (CL.-CMPL-IqG •^©*§£-#llfg-C 

^fc7 r — i^^P — >#>6 ss Phage DNA Spin Kit (BI 30 

o ioi ttiS) H£ffl<->Tii5§iJ;*nfc:7 r -^e&*©— * 
IjSdna £IXfre£S. FHx.«MPL-lgG COS^S C 

(Sanger, F. 6. Proc. Natl. Acad. Sci . USA, 74,546 
3, 1977) KJ:or7>^[mi^^t5Ci^ 

[0026] *w»»«:e«3n-r(r»*7T- 
e»— mmmmt^mm^c^x'h <o . Mam 

atis^CDHHIi (T.Maniatis£>. Molecular cloning A 
Laboratory Manual, Cold Spring Harbor Laboratory, 

3989) tciett34Tci>s. @m?z>wm. &Mms&x 
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[0 02 7] ±IE©T 5 yg?I2?'J(I) tcfc OtS^hS 

1X«2J£U:©T5 yffi$igi£J:£S&. If 
A, RO'/XWX^* s #ltT-S»^7> F 
SCi^aJfg-cS)?). Wl&i. ±fB©DN4 

*-**AOfc^«fc£©»ME»i**N-i h a 
_n — h a-N- i h o v y7iJ^>4 £©»W*ffli.>-c 

^m$^mmm i, . e. ite^-DMA *mix-r £ c <t cc 

«. SCffiltM^Pffi (Kramer, W. and Frits, H.3., 
Methods in Enzymology, 154, 350, 1987). I"PCR^ 
m-?~*T)l>l (1991^, H3B tiH&M) JS155 ~160 H 

{csBiSSti-ci^y n>t'^-> hpcr ?£. r^E^tf 

flj Vol.8, N0.9J (1990 3£±l±) ffl63~67KCCgBi£ 

[0 0 2 8 ] ^BJ©^^"^ Ftt. g^SHC <fc£ii]filj& 
ivNBM4>*:& *> gl.*©r&a^E*«cWfl|-c*5. c © 

titter. sbL/hWS.'PZW *> ^smttf^-c $> 5 W£^F 
[0 02 9] *&m<DWM± ±f2©#^7> F 

W±©S!S'iffl^sn^ ; &fflt^r±ia-<y^ f© i x«2@ 
$ n-s i&oj&i&v * o -r 4> <fc-t > . ±f acEUffifiR^j© 

eP»^«:i*©^««:^©ffi. ^ffl. ASK. 

[0 03 0] «Atf . fi?M^^ffl?iS ; tSiJ^U< 
' JW«C f©^#S^J«*S?g©E^ffl^©«S 

arc**. «safis»* u^v-A^i'(c*tAp/cE^ffi 




[0 0 3 1] 

^dl : 7 r — ^^##—DNA 4)MH 

fUSE5 Vr-is (3D>I^T*? G. P. Smi tt*MR*> 6 

A*"I«r**) ^6fi/cfusE 5 omZWmtLX. G. 

P. Smith (G. P. Smith Science, Vol 2 

*49, pp. 386-390, 1990) &CS^T 7 r > 

[0 03 2 ] "T^to* 30 Mq CDfUSE 5 DNA£ Sfil (1 
20 units, *#«Sa«) t?50 0 C-C^19B#raJSi^O/c a S 
1^5:^ x y - ^ D D AifflM ^ o p A 

fflfflL, dna ix.* s-frixmzntc. mhtitcum * 
mm^cmmbtci^ n&m&tc sm (so units % m 

[0 03 3 ] W2 : ^>#A^>1f- r DNA (DMWk 
5 M q <D 5 t'* * >ft^77 V- 5'-ACTCGGCC 
GACGGGGC-3 ' i5 /iq© 5' -TTCGGCCCCAQCCGCCCC-3 ' t 
?:77>{V-iltffll\ 1 MP ©UMl^DNA 5'-ACT 
CGGCCCACGGGCCTCNNK), s GGGGCCGCTGCGGCCGAA- 3 
FtR J: 0 DNA *»l»L/fc. PCR KttTaq DNA ^ U ^ 
^-•fef (Proneqa *t$¥) WSft^^r- 

*«flBUfc, i*-/*^*.95 °c~c 2.50MH. 50°C-C 4 

72°cr 2.5^Pb^u, ttsiM ^^omu&n 30 

l\ ftf*CC72°Cr5 ^IBAfifflUfti- C0PCR 
S-MtSBtS'&s tf 6n/cDNA * Bgll (25OO units % 

OvW beads NL280 (DYNAL ttM) ^ffl^T^tfO^'P r 

?K4 7 x j -)\>/9 p a ^^AifflW^ p P*;t/Ajfl 

WU/cf^ DNA *^yya^^-jWtfciR3*fc. nhtl 
/CDMA %«ffi*K?gJBL/T^>yA^ h DNA t 0 

[0034] WI3 : 7 7 — is**< 9 DNA i7>^'A^ 40 
>1f- h DNA ©9-/y— *>3> 

081 -Cf#fc7.45<zg (DSfilWWfUSE5 DNA £^2~Cf#fc 
0.2 /iqO^y^Ot-FDNAi^ 22.5 units© 
T4 DNA liqase (PraneqattSO *flH>Tl0°C> 6 B#HJ#i 
ll/c fl COSJiSRCCO.2 MP ©7> #A -f >"tJ* — h DN 
A £22.5 unitsT4 DNA liqasei £fiD*. , 5 fcCCKTCTCl 

jaaa^^pp^AJBmofcfft, dna £x£y-;i/££ 
-r;wa?-^;Uh77 t J-c3(^ ytfrttSh SA^g) so 
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[0035-]«4: yy-^y^A^^^'J^i 

>hP#U-i/3>S*ffllr*. rfflROWA^B GENE- 
PULSER CBio-Rad ttSU) ^tCD^'P hn-Jl/tC 

t£-?T. 0.2 cm+^^f b£ffll>T 25 microfarad, 2 5 
00V, 400 ofrm^^l/^*EPlJP"rSC<tiCj:0, Afliffl M 
C106lt* (r3P>t'T7v^ G. P. SmithSfeS^^A^oJ 

Bgr-*>2>) tcW3r-f#fcDNA 4iAit7>f :/9 y-* 

Of r7f^^'J> (W7C^*tt$?) *^tf 2.0 ml <D 

^10ffJWl5^C:i^37 o CCC^SLfcNZY Jgttfe (200 ml) 

[0 0 3 6] 20uq/ml7"h^1t>f ^y><b50/iq/mlCD^ 
hU7'Fv^» (fP7^E«tt»)^^ONZY mX&ib 
^"U- hCCjJBO«f**W« 200 Ml 37'CT'$* 

(D7 7-^l«fi ix 10 9 <!0#P- ft 

^4HXf#U/c 0 C07 7 - ^7 > ^7> F 7 >f 7*7 

fc 0 ^<*WtCtt, K91Kan ttOet«(C77-^ 

7>^A^7>F7'/7 J 7 y-£Jjll*., 

[0 0 3 7 ] W5 : 7 7-2^)j'-fi-fi!)*ffiS 

*STU/m1 r»ffiL/c D 7^MSK9i Kan ^CD3P^-4 
5 ml CD100 Mq/ml^77"V^^> (fOTC^^ttK) 4$ 
t^NZY XttLBlgMrC— Bft^SU/cf*, CCDiSS^ 0.2ml 
4 20 mlCDl00Mq/ml^7^v-r^>?:$t^Ternfic brot 

h*ffl^r37*crW3WplBS«L/fc. c©ASitt20Mi 
i7 7-> ; f« 20 mi ifc^-^rtrii^u £ 

fit? 10»Ph135SSU/c o CO«^»CC0.2 Mq/mlrh^ 
■9--f^y>*dtf 1-96 ml NZYX ^ LBt^tft 4 tlO X. "C 37 
°Cr^4C^P H 1CCt)/c^S<!: ; 5^#^T^gU/c 0 ig*^ 
100^1 4 40 Mq/mlf h ^ U >il00 Mq/ml^7 

tcl 3P^-4D/cS#<D7 7-^0*^ ixio 3 
TU/ml £ Ufco 
[0 0 3 8 ] MS : t hMPL Bm^^XS Y<D%Wl 

rf^—Z'ftzfV ^-fe'-Va >ftCC<fc?K MPL 
cDNA<D^««*^-r47r-^^n-->«:f#/Co CCD 
aW(D/c^C, PCR SCC<fc 0 t h Sn!ficDNA(CLONTECH ?± 
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S) ^€>t: F MPL cDNAO— 9$£H5tf#l>/c 0 &*>\ MPL cD 
K>*»6»±=» K>«M90102iL"C, gSJS^ 
F>©±j*©iH9>J« X73551 i OT^tl-eftGenBank CC 

[0 03 9 ] PCR OlkftO^^V-iUttt, MPL CD 
K><DA *>>6lfc£T331 tt**>6350 ttSOGftl 
"^S^l^C-fe>^7*7^V- 5 ' -CTGCGTCTC I IU I ICCGCT 
" -3'£ 1888 *6 1907 JSSie^CS^^/cT 

5 • -TCMGCCTGCTGCCMTAGC- 3 ' <h£ffll> 
"/Co PCRte TaKaRa EX Taq (S^Ii^tt^) £?^<£>J5l£ 10 
^^^r-i^ffll^rffi^OSfr^fofc, CO PCR j£ 
^*T^7P-Xy;US*^ttCC>WU/cf^ SUPREC-01 

Jl/*6rcR j^£@iKL/Co 
[0 04 0] Rediprime DNA labelling system( T7i/ 
* A*±i£) _LfE<DPCR jg%48S^©^P F r3 

/c c CCD^'P — ^^rffll^T, Human Fetal Liver 5-STR 
ETCH cDNA library (CLONTECH tt») *635tt<D?*P F 
:3-;t/fc:fi£oTMPL c(M03-f^^ii(!:^< 20 

Pig u /Co 

[0 04 1 ] OffCC, PCR ftfCj: 0 b F MPL *fflfla^M^{ 
cDNA (1*6491 #aOT ^ *P - F^SDN 

A SrHXfSL/fco PCR <£>/c£><Dl*M£ LTfcfcJhfEi?f#6ft. 
/c7r-^E\ r/^-f-e— £ UTMPL <DI3*Gp F> 
±8fc28* 6l2&S<DIBWcg-3(,>fc'te >X y'v A 5 ' 
-CTAA0GCAG0CACACAC-3 ' <b 485-491 Sl©7 5 ^SH£?U 
CCS-^li/cT>^*fe>^^^^ V— S'-GGTCACCCAGGCGGT 30 
CTCGCTGGC-3'<b£ffll>/c 0 COfi^ MPL JfflflS^r * > 

>^f|(Dc *48««#fc: FigG Fc<fcatt-c**J:5«:Bs 
tEllif^ h*»A^ S6tcR*»3W-HSr*J:5«:» 

ftO/Co 

[0 04 2 ] £/c, t FlqG FcMi$ cDNA «B. D. Benn 
ett h<D~XM (B. D. Bennett 6, J. B.C. Vol 266, p 
p. 2 3060-2 3067, 1991) £##&C0T. -fe>X"7*^V 
— 5 ' -CGCGGTCACCGACAAAACTCA-3 '<i:7>?"fe>^77 ^ 
V- 5 ' -GCACTCATTTACCCGGAO\CAGGGAGA-3 'i^ffll^t: 

FJ$Ht£> QUICK-CLONE cDNA (CLOfTECH 1±S) £r*t*4£ 40 
UTPCR ftOCctDaXff b/c 0 COi^CUTff 6tl/cPC 
R gt«J*J£lTtca^4XeCC|ieor pCR3 CInvitroqen 

/c 0 

[0 04 3 ] PCR r*ff 5^/cMPL JBBIS^iScDNAi t F 

IqGFc ««cDNA<fc*. EUKARYOTIC TA CLONING KIT (Inv 
itroqen ttSS) Srffi^T, SftO^D F 

-en-enswc pcr3 mmmm^m^ tz- icw a l> /c 

AB§«topio KU&WEftUfc. lien/cMlsift 
<D5%, ^oJ^iELl^^^#A§n/c^ilO\ 50 
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C©#*SffiCCffioT^^Ufc. C©#*6, 

(csei^^^s fstHSl, ^nenMPLCB)-pCR3 so* 

IqG Fc(B)-pCR3i^U/c 0 

[0 044]^ 200m q CDMPL(B)-pCR3 £0.64 unitsCD 
BstEII (IfflSttS) £200 unitsCDScalC SS^ttK) 

/Co MPL cDNA^«*^t?ft 3085 bp©D^ y. 

/Co £/c, ft20Mq ©IqG Fc(B)-pCR3£40 unitsODBstE 
IIC Mftm±$t) RV80 units©ScaI( SajBttR) T 

TmV^MitLXTJ7U-xm^m$blCtfl,tc 0 IqG Fc 
ffl«ccDNA^:#t?^J4150bpCDDr^ WJt**t*y^»rJt*#J 

[ 0 0 4 5 ] MPL c[^ffii^£^t*ft 3085 bpCDDNA &r>t 
(ft 30 nq) t IqG Fc«*$cDNA£^t?ft4150bp<DDNA Bf 
Jt" (ft 20 nq) ££ 4.6 unit CDT4 DNA"7 A tf-~Z» (M 

ff 6tl/cDNA FPs^U^^a >ffiCC<fc0 

APM XLI-Blue^ (Strataqenett^) &Cz§AU/Co f# 
^n/cJf$M^*0^%, ^pJfg/jrlEb^^^JfA 

C<D=»^e>, ^»CS£-?t77^ 5 F«rH»b. MPL-Iq 
G Fc(B)/pCR3<l:^L'/Co 

[0 0 4 6 ] Ml : t: F IqG FcM*»£t: FMPL ^>^° 
^M(^PL-IqG) t3?3eCC*31-r*t FI&1S293 MlSOfP 

#16 Ti#/c MPL-IqG Fc(B)/pCR3^:fflC^r . 

pp. 501-503, 1996] CCj:9 293 ffllS^T^H 
fa^b/Co »IWE»34afc293 ^fflfa*10% FCS DME 
M igitfer^J 2 0 PaligS Lfcf* . 0.4 mq/ml ^ * T 4 *s 
> (LIFE TECHNOLOGIES ttSJ) ?T^^105o FCS "aW DME 

m r ft 2 ®pa^# l x jgjnaftft c ©jgwK* 

#«:ft50X 3>7^x>FCC3tc4*r««U, 1 

96 - h «; F-v »; • v>a^a|±M) 
n£M »its«*««ufc. mi mm 

o/co »e>nfce««j*a'C^rs«±««:045iu/c 

VacuCap (Gelman Sciences 1±^) ^ffll^TailL 
/Co HiTrap Protein G {V r ;U^^Tl±S?) 
ft 7 V -7 h;l/CD^S±m*m«©^P F3-JMCfEoT 
^^A^p-7 F ^ -CCftL, MPL-IqG 4f|gl 

/Co 

[0047] W8 : MPL-IqG (D E LISA &C<££S:i: 
100 ul ©PBS (-) *-Cl.2 Mfl/ml©#*?+^!at Fig 
G F<MMt£MVLfc (Dackson Immuno Research Laborato 
riesttM) SrfflC^ v^P^O-fg'JxWia 
r8Btra«±8MUfc. 200 Ml <D PBS(-) 
afe^U/d4, 200 Ml <Z)PBS (-) *^C?gWU/c 156 BSA 
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/Co 200 Ml CDO.05% Tween20 Sr^tf PBS(-) 

r^*A'*ifci»L/fcf& loo CDfSSSfMPL-lgG «ME£ 

[0048] 200 m 1 (DO. 05% Tvveen20 PBS(-)"C 

^x;i/£Sfc^U/cf*L ^x;Ucioom1 <dpbs (-) t5 

h IqG FcM^ISfiSxft (Dackson Immuno Research Labo 
: ratoriestt^) ^Xtlfir 2 B^tU^ 
hUc a 200 Ml 00.05% Tween20 «r$t^PBSC-)"C^ x 10 
;U£Sfc?f*L</cf£, 100 Ml CDTMB jgjfc(CAK0 ttiS) £fln 
X.tfSt5^rB^>*^^ h lstc 0 100 Ml CD 1M 

so, ofuytHmtm) ^m^rf^ft^w±Ltc 0 coel 

ISA ttHqG (CHEMIC0N IhTTERNATTONAL ttSJ) 

T 20-300 nq/ml ©ffiH$C*5«»fi*£4»ft:/P * h 

3a^&«*»ft«frC*fU"CMPL-IqC *fc MqG FcM^fi 

[0 04 9] «9 : MPL-IqG 7 -^CD*^ 1 ;- ^« 

>^ 20 
(1) 7y-is<DX? 

v-f ^p£-r£-^S^x;ucPBs (-) r#f?b/cioo 

Ml <DMPL-IqG 10Mq£JJl]xT4 0 CrMSSlfc 0 3 
175 Ml © PBS(-)/0.156 BSA?:@^^tC±^-t±T 

ii^ccjjsaour, 4 •c-etefcttiiLfc. 200 Ml O P 

BS(-)/0.1^ BSA/0-05% Tween 20 t^JbOll^gtil 

l/co ioo mi ccrffa^T-^^-f^y— jBBS*^* 

^I^t^rhrM^ 200 Ml CD PBS(-)/0.1S 
BSA/0.05% Tween 20 "C"5 x;UCDjgffi^r^to/c 0 100 m 30 
1 CD 0.1 M HCI-qlycin (pH 2.2)/0.1* BSA/0.05% Twee 
n20«r.aS»nUrSia-Cl5»Hl3SftaOfco ^xJl/ftCD^ 
13.75 Ml CD IMTris ( pH 9.1 ) ZfiQX-Xtp 

[0 0 5 0 ] (2) 0itX7 r -^CD»J^ 
K91 Kan ft(D3P^-01f5: 5 ml CD100 Mq/ml*/^ 

v>r^>*^tf lb igf&tpvmtsi&m&zm^x 37 

°Cr— Bft*g#L/c 0 100 uq/mMJi-^-fzsl'^te 20 
mlCDTerrific brother', K91 Kan 0.2 ml £37 

•CTtt3B*n«£5e«bfc. *<0«. 5#IHS«"C# 40 
SL/c e _blB<DCl) -CHJRl/fc7r-yi*«0 K91Ka 
n*g*ffi£®£U 1JD ^Hfifcabfc. 0.2 Mq 

/ml^h^-Y^U >£^t? 40 mlCD LB JgiftCCfi^ffi 
&Atl s 37*0*0 40 »IBS«Ufca, 40 mq/ml rh7 

(3) 2@a«»cD»mi. «B©^j";-->y , «)B 

iR^r-^^WSUfc^T-^ClCr 1 ^10 12 TU/ml) £ 50 
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JfH>T, 18(1) RV(2) CCSCo-CtT o/Co C(D»^«r 
3 ^4@IS9iI-rc £«:<*; 0* MPL-IqG M^r-S^ 
P->*M»80fc. aWILfc7T-^(D*CCt3:MPL-lgC 

fco, -e<D-^7"^K«-e-cD^>^ADNA cc3— F?nfc 

i&Sie?'JCc i S 4>CD £ 6 ft 5 o 
[0 05 1 ] WlO : MPL-IqG CtiSg^pJt£14CDab& ? r - 
y^n-> (DUIS&&t>' 7?"" v>—*!ft DM 
^8(D^'U- hT?f#eft/c^:J®M K91Kan CD^n^-d: 
9 x 77-^^n->M- *I«dna cDiS§^T-?/c 0 
ff htlfcV'V— ^MOMq/mlf* h^f^^'J 

>£l00 Mq/ml#^W>>><L£^t? LBS»r8^W 

tfor^T-^*iaSJL/c e CCD7r-^«r MPL-IqG&t 
HS^nJte14<D*-57r-^^ci->tb, TIBCD ELISA 
ffi{CS£«oT*(D*S'&tt 3 S:»JSOfc. ss PHAGE DNA Spin K 

it (BioioittS) *mi<\ mt<Dy'v b^-Mcfc-oX: 

[0 0 5 2 ] Wll : ELISA ffi&C «fc £ MPL-IqOS^^ 7 - 
^CD[Hj^ 

W ^P^^^-^^U"- KD^xMCPBS (-) 
JRUfc&100 Ml CDlMq <D MPL-IqG X»t MqG (CHEM 
ICON INTERNATIONAL £»0x.r ^7 * Jl/*4 °Ct« 

^1*SL/Co iffiR«rlftl»fc«, 200 Ml CD PBS(-)-156 B 

WlO-CWSJLfclOO Ml CD^r-^^MPL-IqG Xttt h 

iqc ^ssu/c-eft^ftcD^x;i/ccfin^, mwL-cfo2m 

ra^±^> + ^^- M//c 0 200 Ml CD 0.05%Tween20 

£#t? pbs(-) r x & jfcftj* u yta, Hi$fc> § * 
1±18) *te^rss"ei^ra«±^>+^^--bb/c 0 

[0 05 3] 200 Ml CD0.05% Tween20 £ 1% BSA <h £ 
^PBSC-)r^xJl/£St^U/cf^, 100 Ml CDTMB 
(DAKCttK) » tSfit'S 6tC 5 > + 

hl/co ioo mi <dim H2 so 4 mymmtm *unz-x 

m&Z&±l>tc 0 ***K*450 nn-CiMjeU MPVIqG 

(We^SK^igG CD^^SCctb^r 2ffiffcl±W(r^ r 

-5^»»*IWPL-IqG*g^T-^^n-->£0fc. CCD 
i^^CUT MPL-IqG 5C^ti77-^g|g3tl/c„ 

i^fatt^ELisA StiSL/ctei^i i ^c^-To ^^'^ 

/cC0^M13 7 7-^ffl^/c fl 

[0 054 ] Wl2: MPL-IqG 7 r * d - >CD^ 
*12?»JCDP«f 

7 7 - ^CD * > # A DNA 6 Ti^eotMScD&g 

TTCTGTATGGGG-3'^ffi^O/Co Sequenase Version 2.0 
7-deaza-dGTP DNA sequencinq Kit (T i* AttM) 
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S£ o X ffllOVmW btcVr- is— #tflDNA<D ^ > # A DNA 

T^KIE^'ft* Leu-Gl n-Cl y-Cys-Th r-Leu-Arg-Al a-Trp 
-Arp-Al a-Gly-Met-Cys~C& o fc 0 
[0 05 5] #Il3 : t rMPL ^SSK^T £ BaF/mpl 

PCR ffi&tj:*) t FMPL cDNA^P- F"f £DNA 

rtc 0 po< <D?c&<Dmm±Lxmexnbtitcy t~zs* 

lOjgSCDie^R^C^C-fe>Xy*^^V- 5 '-CTAAGGCA 
GGCACACAGTG-3 1 1 1888&> 6 1907ifiSI2^J&£S^t >/tT > 
^t>X77-/7- 5 ' -TCAAGGCTGCTGCG\ATAGC-3 * ch £ 

5XffJCSeor pCR3 (Invitroqen 1±M) CC2»A0T, 
MPL |%31fflCDffi^-<^^-*«^U/c 0 
[0 05 6 ] EUKARYOTIC TA CLONING KIT (Invitroqen 

MPL cDNA £ pCR3 PSfUfflSS^^^ £ -KfiiA L 

/tf£, Kffl^x.-<^^-^:A^STOPi0 ^^At/c 0 f# 20 
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it<£ ^ iL-3«cfftt^^^7'p Bifflsas*Ba/F^affa^ . 

SMSSlOfco ^Kf£m$n/cBa/F3 *ffil3£5 u/ml mIL-3 
(Genzyme ttM) * 50 yM 10% FCS^PT RPM 

11640 mt&Xrm 1 ar$tg*btc'&. 0.8mq/ml 
W :>> (LIFE TECHNOLOGIES ttSg) £^friItRt§iftT^ 

t't>ht FTPO (R&DttfSc) iCcfc OfiltSU BaF/mpl *ffl 

[0 0 5 7 ] miA : F<DftM: 

Leu-Gl n-Gl y-Cys-Th r-Leu-Arg-Al a-Trp-Arg-Al a 
-Gly-Met-Cysr*>D, CO^f KWtlltftfj^ Xtt 

^F£HfBSrc^£U S^^iS+BHPLcrffl^o^ 

3.659 % (fill) SO* 13.589 # (SttfO r*-o/c e 



*7^A : Kromasil 100 C18, 5 Mm, 125X4 mm 

: 20 P C 
SmS : 0.75 ml/min 

: Buffer A: 0.13; F U 7 Jl" * P S^^tK^S 
Buffer B: 0.1% F U 7 Jb*Ufl«**«/T-fe h~ F UJV (20/80) 

30 F (WR) # BaF/mpl *ffl)®<Dti®£OT^T£^ Ba 

/F3 *BJfi(D»Ji*Mii[L«:i>Ci*5W6^"C*0, FP 



[ 0 0 5 8 3 0Sl5 : BaF/mpl Jfflgatt515rJg^i Ufc h O 

50a M 2-ME£^t?10% FCS RFMI1640 igtfiCCmIL-3 

^#fiT"CBa/F3 fflKXteBaF/mpl Jfflga% 5X10 5 cell 
s/ml©ffiffi"ClBiaS«ffl^ * - U WS#i&<&. 5% CQ, # 

H»Tcc37°cr i araesu/cc is, mm* 2.5x10 

4 cells/ 1 ? x^©SfJgr'967^^U- H^Cffl^iA^, Wl4 
r8SU/c^7^ F (1 nM-10uM)£tt]x.~C 1 BTS 
*g»L/c 0 IB, 0.5 ud/ Vx.)V<D V 'J ^A^S is 
> CNENttK) ^r^flO L/ , § h K 6 NfW^» 0 /c e 
[0 0 5 9 ] HBIB*-fe^^— ^X^-r-GF/B^ 
(7^ h^>tti^) i^ClnliRL, f#?>n/clfflSa?:200 a 
1 CDPBSC-)-ClO0Sfc^L/cf^ 3ml <DT 2 T V - &T1Q\ 

(PACKARD)±M) rfiScS#rS14*9JSUfca 3 U/ml mIL-3 
(Genzvme ttS) ^fiETT'Of- ^ 0 jA^S?:100% 



40 



[0 0 6 0 ] 

[HI] 1&m<0*<zf* F4W-r4 7r-^©MPL-lQ 

g cc*hrsa«itt«:ELisA ffir'S'JSL/cM^^^-rar' 

[02] imm^^y'* F© FP>*^x^>«t£14 
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